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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of an output buffer. Especially, it 
has the both-sexes ability of the high-speed engine performance and the low noise engine 
performance, and by switching and using the engine performance, also when a large number are 
used for a large-scale integrated circuit, it is related with amelioration aiming at offering the 
output buffer which can reduce the amount of total noises. 
[0002] 

[Description of the Prior Art] The output buffer concerning the conventional technique is 
explained with reference to drawing 4 . In drawing, 1 is an input terminal and 21-22 is 2 sets of 
preceding paragraph inverters which answer the reversal signal inputted into this input terminal 
1, and operate. 3 is a latter-part inverter which consists of an N channel transistor Q32 into which 
the output of the preceding paragraph inverter 22 of the P channel transistor Q31 into which the 
output of one above-mentioned preceding paragraph inverter 21 is inputted at the gate, and 
above-mentioned another side is inputted at the gate. 

[0003] Actuation of this output buffer is explained below. If a reversal signal is inputted into the 
above-mentioned input terminal 1, this input signal will be answered, the P channel transistor of 
the preceding paragraph inverter 21-22 or an N channel transistor will turn on, and the voltage 
level of the output of the preceding paragraph inverter 21-22 will change between supply voltage 
VDD and touch-down potentials. Since the output of the latter-part inverter 3 is reversed 
comparatively steeply with this output signal, the buffer has the high-speed engine performance. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the noise of each output buffer is 
added when many output buffers which the output buffer which has the high-speed engine 
performance requires for the conventional technique since the amount of noises to generate is 
large are used for a large-scale integrated circuit and it carries out coincidence change, the 
amount of total noises becomes large, this noise that increased affects other large-scale integrated 
circuits, and the fault referred to as causing malfunction of the whole semiconductor device 
exists. A limit is given to the number of unusable output buffers in order to avoid this 
malfunction. 

[0005] The purpose of this invention is to cancel the above-mentioned fault, and by having the 
both-sexes ability of the high-speed engine performance and the low noise engine performance, 
and switching and using the above-mentioned engine performance according to the class of load 
of an output buffer, also when a large number are used for a large-scale integrated circuit and the 
coincidence input of the reversal signal is carried out, it is to offer the output buffer which can 
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reduce the amount of total noises. 
[0006] 

[Means for Solving the Problem] In the output buffer which has the latter-part inverter which 
answers the output of two preceding paragraph inverters which the above-mentioned purpose 
answers the reversal signal inputted into an input terminal, and operate, and these preceding 
paragraph inverters, and operates The 1st transmission gate is prepared between the sources of 
the N channel transistor of the aforementioned preceding paragraph inverter and touch-down 
which control the P channel transistor of the aforementioned latter-part inverter. The 2nd 
transmission gate is prepared between the sources of the P channel transistor of the 
aforementioned preceding paragraph inverter and the power sources which control the N channel 
transistor of the aforementioned latter-part inverter. Each of two gates of the 1st aforementioned 
transmission gate is connected to a control terminal, and each of two gates of the 2nd 
aforementioned transmission gate is attained by the output buffer connected to the outgoing end 
of the inverter connected to the aforementioned control terminal. 
[0007] 

[Function] The change width of face of signal-level level in case the signal inputted into the gate 
of the latter-part inverter is reversed in the output buffer concerning this invention (It is hereafter 
called reversal signal change width of face) is chosen as either of the smallness, as for stride, 
reversal signal change width of face is [ the output of an output buffer ] steeply reversed at the 
adult time, rapidity is secured, when reversal signal change width of face is smallness, the output 
of an output buffer is gently reversed, and low noise nature is secured. Size selection of the 
above-mentioned reversal signal change width of face is performed as follows. ********** qn 
of the P channel transistor of 2 sets of transmission gates added to the order inverter based on 
this signal when the signal of f 0' or T was inputted into the control terminal, and an N channel 
transistor — it carries out. When the control signal inputted into the above-mentioned control 
terminal is '0 f , the reversal signal change width of face of the signal inputted into a latter-part 
inverter for the SURESSHORUDO electrical potential difference in the above-mentioned 
transmission gate becomes small, and when the above-mentioned control signal is T 5 the 
reversal signal change width of face of the signal which the voltage drop in the above-mentioned 
transmission gate does not have, and is inputted into a latter-part inverter becomes large. 
[0008] According to the class of load connected to an output buffer, to the load with which 
priority is given to rapidity, T signal is inputted into a control terminal, rapidity is secured, '0' 
signals are inputted into a control terminal to the load with which priority is given to low noise 
nature over rapidity, and low noise nature is secured. Consequently, many output buffers are 
connected to a large-scale integrated circuit, and also when the coincidence input of the reversal 
signal is carried out, the amount of total noises can be reduced. 
[0009] 

[Example] Hereafter, with reference to a drawing, the output buffer concerning one example of 
this invention is explained. 

[0010] Drawing 1 is the circuit diagram of the output buffer concerning this example. In 
drawing, 1 is an input terminal and 21-22 is 2 sets of preceding paragraph inverters which 
answer the reversal signal inputted into this input terminal, and operate. 3 is a latter-part inverter 
which consists of an N channel transistor Q32 into which the output XN of the preceding 
paragraph inverter 22 of the P channel transistor Q3 1 into which the output XP of one above- 
mentioned preceding paragraph inverter 21 is inputted at the gate, and above-mentioned another 
side is inputted at the gate. 41 is the N channel transistor Q212 of one above-mentioned 
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preceding paragraph inverter 21. It is the 1st transmission gate prepared between the source and 
touch-down, and 2 sets of both the gates are connected to the control terminal 6. 42 is the P 
channel transistor Q221 of the preceding paragraph inverter 22 of above-mentioned another side. 
It is the 2nd transmission gate prepared between the source and a power source, and 2 sets of 
both the gates are connected to the outgoing end of the inverter 5 connected to the control 
terminal 6. In addition, Q21 1 It is the P channel transistor of the preceding paragraph inverter 21, 
and is Q222. It is the N channel transistor of the preceding paragraph inverter 22. 
[001 1] Actuation of the output buffer which starts this example next is explained. First, the case 
where '0' signals are inputted into the above-mentioned control terminal 6 is explained with 
reference to drawing 2 . Drawing 2 (a) shows aging of the output signal XP of the preceding 
paragraph inverter 21 when the input signal a inputted into an input terminal 1 is reversed from L 
to H, the output signal XN of the preceding paragraph inverter 22, and the output b of an output 
buffer. Drawing 2 (b) shows the above-mentioned output signals XP and XN when the above- 
mentioned input signal a is reversed from H to L, and aging with an output b. 
[0012] Since '0' signals are inputted into the above-mentioned control terminal 6, it is the P 
channel transistor Q41 1 of the 1st transmission gate 41 . It is ON and is the N channel transistor 
Q4 12. It is off. Therefore, the voltage level of the signal XP which answers an input signal a and 
the preceding paragraph inverter 21 outputs is supply voltage VDD and the above-mentioned P 
channel transistor Q411. SURESSHORUDO electrical potential difference Vthp Between is 
changed. Moreover, P channel transistor Q421 of the 2nd transmission gate 42 It is off and is the 
N channel transistor Q422. It is ON. Therefore, the voltage level of the signal XN which answers 
an input signal a and the preceding paragraph inverter 22 outputs changes between (VDD-Vthn) 
and touch-down potentials. To ****, it is Vthn. The above-mentioned N channel transistor Q422 
It is a SURESSHORUDO electrical potential difference. Therefore, since both the reversal signal 
change width of face of the output XP of the above-mentioned preceding paragraph inverter 21 
and the output XN of the preceding paragraph inverter 22 is comparatively small, time amount is 
taken for the transistor Q31 of the latter-part inverter 3 and Q32 to turn on completely, the wave 
of the output b of the latter-part inverter 3 becomes loose as shown in drawing 2 , and the low 
noise engine performance is secured. 

[0013] Below, the case where T signal is inputted into the above-mentioned control terminal 6 is 
explained with reference to drawing 3 . Drawing 3 (a) shows aging of the above-mentioned 
output signals XP and XN when the above-mentioned input signal a is reversed from L to H, and 
the output b of an output buffer, and drawing 3 (b) shows aging of the above-mentioned amount 
of many when the above-mentioned input signal a is reversed from H to L. 
[0014] Since '1' signal is inputted into the above-mentioned control terminal 6, it is the P channel 
transistor Q41 1 of the 1st transmission gate 41. It is off and is the N channel transistor Q412. It is 
ON. Therefore, the voltage level of the output signal XP of the preceding paragraph inverter 21 
changes between supply voltage VDD and touch-down potentials. Moreover, P channel 
transistor Q421 of the 2nd transmission gate 42 It is ON and is the N channel transistor Q422. It 
is off. Therefore, the voltage level of the output signal XN of the preceding paragraph inverter 22 
also changes between supply voltage VDD and touch-down potentials. Therefore, the reversal 
signal change width of face of above ****** XP and XN is large, the output b of the latter-part 
inverter 3 is reversed comparatively steeply, and the high-speed engine performance is secured. 
[0015] Therefore, the output buffer concerning this invention combines the high-speed engine 
performance and the low noise engine performance, and can choose either of the above- 
mentioned both-sexes ability by choosing [ the signal inputted into the control terminal 6 ] one of 
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selections for f 0 f signals or T signal paddle gap. 
[0016] 

[Effect of the Invention] In the output buffer which starts this invention as explained above By 
choosing and inputting '0' signals or T signal paddle gap into a control terminal According to an 
operation of the transmission gate connected to the preceding paragraph inverter Since the 
change width of face of the voltage level of the signal inputted into a latter-part inverter can 
make to one of size and can make reversal of the output of an output buffer to steep or slow all It 
can have the both-sexes ability of the high-speed engine performance and the low noise engine 
performance, and the above-mentioned engine performance can be switched and used according 
to the class of load of an output buffer. 

[0017] Therefore, also when this invention can use the high-speed engine performance and the 
low noise engine performance, switching them easily, a large number are used for a large-scale 
integrated circuit and the coincidence input of the reversal signal is carried out, the output buffer 
which can reduce the amount of total noises can be offered. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the output buffer which has the latter-part inverter (3) which answers the output of 
two preceding paragraph inverters (21-22) which answer the reversal signal inputted into an 
input terminal (1), and operate, and this preceding paragraph inverter (21-22), and operates The 
1st transmission gate (41) is prepared between the sources of the N channel transistor (Q212) of 
said preceding paragraph inverter (21) and touch-down which control the P channel transistor 
(Q31) of said latter-part inverter (3). The 2nd transmission gate (42) is prepared between the 
sources of the P channel transistor (Q221) of said preceding paragraph inverter (22) and the 
power sources which control the N channel transistor (Q32) of said latter-part inverter (3). Each 
of two gates of said 1st transmission gate (41) is connected to a control terminal (6). Each of two 
gates of said 2nd transmission gate (42) is output buffers characterized by coming to connect 
with the outgoing end of the inverter (5) connected to said control terminal (6). 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the output buffer concerning one example of this 
invention. 

[Drawing 2] It is the explanatory view (in the case [ Control terminal '0' ] of a signal input) of the 
output buffer concerning one example of this invention of operation. 

[Drawing 3] It is the explanatory view (in the case [ Control terminal T ] of a signal input) of the 
output buffer concerning one example of this invention of operation. 

[Drawing 4] It is the circuit diagram of the output buffer concerning the conventional technique. 
[Description of Notations] 
1 Input Terminal 

21-22 Preceding paragraph inverter 
3 Latter-Part Inverter 

41 1st Transmission Gate 

42 2nd Transmission Gate 

5 Inverter 

6 Control Terminal 

7 Output Terminal 
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